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WENDI Gateway development is funded by
the Wind & Water Power Program of DOFE’s

Energy Efficiency & Renewable Energy
Office.
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Why the WENDI Gateway?

* No shortage of wind energy web sites and resources

*This fact can sometimes make finding the information
you want more difficult and time consuming

Framing and answering wind energy-related guestions
requires efficient discovery and access to information

 Project goal: a convenient, powerful, virtual gateway to
data and information — a smart place to start

* In addition, developing select, value-added products is
also a key — examples to follow
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Wind energy stakeholders -
Consider their information needs in developing the Gateway

WENDI

Wind ENergy Data & Information

Developers and
construction companies

Gateway andowners

and
Civic groups

—y

WENDI Gateway
development seeks
to keep them all in

Policy makers mind.

SAVE OUR SOUND
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ORNL groups contributing to the
development of the Gateway

Environmental Data Science & Systems (EDSS)

* Includes several data centers providing information and analysis support to DOE
and NASA global change research programs involved in:

— Global and regional climate change
— Land cover change
— Satellite-derived land, ocean, and atmosphere datasets

— Carbon cycle studies (CO2 emissions, CO2 sequestration, carbon tracking,
ocean carbon chemistry)

— Biogeochemistry of terrestrial ecosystems

(TN, D AAC s coner e
P! e | e (e ] o
coiAC

Carbon Dioxide Information Analysis Center « http://cdiac.ornl.gov

(«
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ORNL groups contributing to the
development of the Gateway

Power and Energy Systems Technologies Program

» Broad spectrum of capabilities and experience
\\ \ working with electric utilities, developers, and
/ / / construction companies.

 Provides expertise and guidance for the
development of the WENDI Gateway in the areas
of:
— Power Industry standards
— Protection and relaying
— Interconnection rules and standards

— Integration of electricity generated from renewable
sources

— Transmission
— Wind plant design

/_
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What is the WENDI Gateway?

» A website that's a smart place to start for discovering
and accessing wind energy data and information

» Takes a standards-based, virtual data repository
approach to provide a single gateway to data and
Information contained in disparate information systems

 Leverages emergent and existing data, metadata, data
delivery, and data visualization standards to enable
more efficient research and analysis
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WENDI Gateway Capabilities

(windenergy.ornl.gov)

Wind GIS About FAQ Contact Us What's New

Login/Register

Welcome to the Wind ENergy Data and Information (WENDI) Gateway

The WENDI Gateway is an integrated system for the archival, discovery, access, integration, and delivery of wind energy-related
data and information. This site has been established to support the U.5. Department of Energy’'s Wind & Hydropower
Technologies Program and is intended to serve the information needs of a broad range of stakeholders in our nation's efforts to
increase wind energy’s contribution to U.5. electricity demand. Wind energy stakeholders and data users may include - but are not
limited to - wind plant developers and constructors, electric utility companies, wind energy modelers/forecasters, environmental
scientists, ecologists, policy makers, local and civic organizations, academia, educators, and the general public.

‘WebGIS Application
Since it is highly likely that any given wind energy-related guestion or issue requires data integrated from multiple sources, this site

m has been designed as a virtual data repository, providing a gateway to information from a variety of data centers and web sites,
including those of federal and state governments, academia, private industry, and wind energy-related trade associations. The tools

o New content in WENDI Gateway: and interfaces on this site have been designed to facilitate the discovery, visualization, subsetting, and downloading of this

state requirements on... information.
o Utility-scale wind turbine Follow us on
manufacturers available from... or

%RIDGE ©ENERGY

Mational Laboratory

Department of Energy (DOE) DOE Energy Efficiency & Renewable Energy DOE Wind & Hydropower Technologies Program ORML Environmental Data Science & Systems Contact Us | Security Motice

2010 ESIP Federation Summer Meeting July 20-23, 2010, Knoxville, Tennessee



Wind Energy Metadata Clearinghouse

* Distributed metadata management, data
discovery and access system

 Based on a combination of open source and
ORNL-developed software (Mercury)

* Provides free-text, fielded, spatial, and temporal
search capabilities

* Architecture supports various metadata
standards and specifications:

— Supports: FGDC, 1SO19115, Dublin-Core, Darwin-Core, GCMD,
EML, Z39.50, OAI-PMH.

— Supports: controlled web crawling for WIND energy-related
websites

— Can be easily extended to support other standards
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Wind Energy Metadata Clearinghouse Searching

Simple,
Google-like
option

Use state
drop-down;
zoom
in/out; draw
box to
zoom and
select; type
in place
name.

Simple Search

Advanced Search

Fielded Search —— Date Search
[ FullText @-] interconnection standards s | ® Data Collection Date <
R — O Publication Date (during [+
O Either thru
mmJ/ dad/f yyyy
mm/dd/ yyyy
Help | clear Help | clear
Geographic Search Format
All
List Areas in: Maps and Data . .
UsA @ WORLD () |||Publications Filtering
el . % Tools and Software .
ect from list B OpthﬂS
Search Area: Data sources
averlaps @ encloses ()
North Al :
— Mational Biological Information Infrastructure Database
Yellowstone-to-Yukon Data Library
West East ORMNL-compiled wind energy data collection
Pacific Morthwest National Laboratory Ecology Group
‘Western EcoSystems Technology, Inc (Web resource)
.& American Wind Energy Association (Web resource)
L .5, Environmental Protection Agency (Web resource)
Click on [“/to select an area DOE Energy Efficiency and Renewable Energy Program (Web resource)
DOE Energy Efficiency and Renewable Energy - Tribal Energy Frogram (W
Place: Help | clear
Query being built:
Entire Document : interconnection standards and fullText = interconnection
Not Editable standards and Format: All and from sources: All

CLEAR QUERY HELP
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Wind Energy Metadata Clearinghouse Searching

Filter by Decade Filter by keywords m

Unknown (5]
2000 to 2009 (1)

Q Share/Save EE - 2 I:H:I

Your search found: 66 documents.
You searched for: text : interconnection text : standards

wind {59

interconnection (533
net metering (533
renewable energ (53)
alternative pow (52)
customer owned (52)

Filter by keyword; e.g.,

state of Tennessee

distributed gen (52} 4
non-utility own (52) v

Filter by Data Providers |

ORML compiled wind enangy dala
collection (B2}

American Wind Energy Association
2

DOE Energy Effigency and
Rerewabks Erenyy Program (24
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Viewing Documents 1 - 10 out of 66

| Back || Modify search |

Sort By: ‘ Index Rank Pubdate Source

INTERCONNECTION STANDARDS 04/01/0001 - (/012010

Data providar: ORNL-COMPILED WIND ENERGY DATA COLLECTION

This {515 layer illustrates which states have statewide standards for interconnection of distriboted generation and which do not. The
majority of states have some version of statewide interconnection standards for distnbuted generation in place. However, these standards
vary significantly among and even within states based on factors such as generating capacity and means of generation. Furthermare,
statewide standards may apply only to investor-oamed utilities (HOUs), not to municipal and electric cooperatives, and/or only to net
metered systems....

View full metadata

INTERCONNECTION STANDARDS 01/01/0001 - /012010

Data provider: ORNL-COMPILED WIND ENERGY DATA COLLECTION

Standard mterconnection rules establish clear and uniform processes and technical requitements that apply to wtilitics within a state. These
rules reduce uncertainty and prevent time delays that clean distributed generation (I5) systems can encounter when obtaining approval
for electric grid connection. States that modified interconnection rules focusing enly on net-metered systems have found these changes
were insufficient to encourage clean DG, This is largely due to the small capacity limits on net-metered systems, which limits larger DG
systems from accessing the grid for backup power....

View full metadata

QHIO INTERCONNECTION STANDARDS 04/01/0001 - (/012010

et el e FUFLL PO L LRI PR LR P RTR SO TR




Wind Energy Metadata Clearinghouse Searching

Viefadata Summary

D Share/Save 2B - 2 I:H:I

Your search found: 2 documents.
You searched for: text : interconnection text : standards AND Keywords:tennessee

Filters: Keywords : tennessee (remove)
Filter by Decade

Unknown (2

Viewing Documents 1 - 2 out of 2
Prev 1 Next
| Back || Modify search |

Pubdate | Source
Filter by Data Providers 04/04/0001 - 04/04/2010
ORtNL-compiled wind anergy data afs provider: ORNL-COMPILED WIND EMERG TA COLLECTION
JRNL-compiled wind energy daty
collection (2)

Tennessee does not have statewide imterconnection standards. In June 2007 the Tennesses Walley Authority's (TVA) staff recommended
adopting interconnection and net-metering standards outlined in the Energy Policy Act of 2005 (EPAct 2005). In August 2007, the TVA
adopted a modified version of the Public Utilities Regulatory Policies Act (PURPA) 2003: TVA shall make available, upon request,
interconnection service, for generators with output of 20 MW or less, to any electric consumer that it serves. As part of its decision, TVA
is allowing the distribution utilities that operate in its territory the flexibility to create their own interconnection procedures that are similar
to TVA's (source: httpwww.eea-inc.com/redDGRegProject/ States Newsite/ TNrevised htmi#interconnection)..

View full metadata

DSIRE SEARCH TOOL FOR RENEWABLES AND EFFICIENCY INCENTIVES
Dats provider: ORNL-COMPILED WIND ENERGY DATA COLLECTION

Allows the user to create a custom summary of incentives related to renewable energy development and energy efficiency....

View full metadata
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Wind Energy Metadata Clearinghouse Searching

vietadata Kepo

You searched for: text : interconnection text : standards and keywords:tennessee

Tit Tennessee Interconnection Standards
Source: i i ection

| Back || Maodify search |

URL or wibkingml@ornl.gov
Email:
Resource .
Type: Collection
Status: Subject to Updates
Access .
Restrictions: Public
Data Center . o N
} - W E . 4
Contact: Wibking, Melynda - wibkingml@ornl. gov Phone
Download
Data Sets:

Abstract: Tennessee does not have statewide interconnection standards. In June 2007 the Tennessee Valley Authority's (TVA) staff recommended adopting
interconnection and net-metering standards outlined in the Energy Policy Act of 2005 (EPAct 2005). In August 2007, the TVA adopted a
maodified version of the Public Utilities Regulatory Policies Act (PURPA) 2005: TVA shall make available, upon request, interconnection
service, for generators with output of 20 MW or less, to any electric consumer that it serves. As part of its decision, TVA is allowing the
distribution unlltlcs that operate in its territory the flexibility to create their own interconnection procedures that are similar to TVA's (source:

: sea=ing-cam/rrdb/DGRegProject/States/ Newsite/ TNrevised. html#interconnection).

Related
Resources:
- Grl::cn mec:r Sv.ltch Gl:m::ratmrn Partners

-- Generation Partners Expanded Pilot Participation Agreement
== Wind Technical Fact Shc::t

= Participating Power D
Knoxville Utilities Boal
nerd
-- Distributed Generation Interconnection Procedures Under the TVA/KUB Generation Partners Program
-- Interconnection Agreement

-- (Generation Partners - Standard Overhead Connection

-- (Generation Partners - Standard Overhead Primary

-- (Generation Partners - Standard Underground Connection

-- (Generation Partners - Standard Underground Primary

Memphis Light. Gﬂs, and Water

AT ETT
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Wind Energy Metadata Clearinghouse Searching

Combining data and information sources to get
an estimate of wind turbine performance:

Home
Wind Energy Metadata Clearinghouse

Wind Energy Search
| Simple Search |  Advanced Search

The Wind Energy metadata Clearinghouse is a powerful resource for the users, allowing them to share and access
information about important research jn wind energy.

Bureau of Reclamaticn

e soeon eatrs wieerss vy Energy metadata Clearingho
informat|

Query being built:

Not Editable

CLEAR QUERY HELP

30

23

15

Wind Speed (mph)

January 09'

— Bureau of Reclamation

Hint: boolean op
ex: precipily

Get Wind Speed

\ng built: J

ind Energy metadata
Wind Energy Metadata Clearinghouse

Wind Energy Search

V82

The Wind Energy metadata Clearinghouse is a powerful resourc
information about importan
Mint: boolean operators, wildcards and phrases are allowed. Results/Page
ex: precipitation or (rain* and ‘moisture content’) e 19
Query being built:
Nat Editabie

CLEAR QUERY HELP

o ——

“Get Wind Turbine

Performance

Curve ‘=
2
1500
:
5 1000
5
500
0
0 5 10 15 20

Wind speed (m/s)

.

> 4

~2010°ESIP"Federation Suniiiici WISCUIY JUly 4U=L9, £V 1V, NIIVAVIIIC, Tennessee

2000

1500

1000

Power (KW)

500

0 Jn M |

January 09"

Utilization
Factor:28%




ind Energy Metadata Clearinghouse
oogle Earth Application from ORNL

| SimpleSearch  Advanced Search

The Wind Energy metadata Clearing , allowing them to share and access
infq ergy.

Results/Page
kmil o 7]
Query being built:
Not Editable

CLEAR QUERY HELP

Metadata Summary
0 Share/Save 2 l:“:l

Your search found: 1 documents.
‘You searched for: text : kml

Filter by keywords ﬂ Filter by source

2000 to 2009 (1 address (1
capacity (1)
construction (1
decommissioned (1)
developer (1}

asi ; Download and Run

existing (1 b

i in Google Earth

Moify search

oak ridge natio (1

SortBw:[ oo =

[__Pubdate | Source
Filter by Data ‘i 'DOE/ORNL UNITED STATES WIND AND SOLAR POWER PLANT INVENTL 010111985 - 083172009
i Data provider: ORNL-COMPILED WIND ENERGY DATA COLLECTION
e e o i tabase contains an up-to-dateinventory of all wind poweralg@ the United State, plus an inventory of the largest solar
Qo compled wind snemudsta] povyer facinidiis FRRBEENA #1230l lowing attributes: state, latitude, longitude, plat location, plant
rame, developer name, owner name, power purchaser ber oftutbines, power capacity

purchaser name, year plant came onlinc. The databas] is visualized using Google Earth software,

View full metadata

Prev 1 Next

United States Wind and Solar Plant Inventory
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WENDI Gateway Wind Energy GIS (WindGIS)

Depiction of Start page showing sample data layers and navigation features

il

E ——
- GIS Data Portal to

Scale Factor: 0.14527

Print Download u Longitude, Latitude:

s
—-

B

| Show Legend '

Highlighting indicates Active Vector Layer

Layer List

Available Data
Layers

| Background Lavers

‘2 Wind Energy Related
- Wind Eneray Power Plants i/
[[] NREL Wind Power Classification(50:

I [ Renewable Portfolio Standards
L []installed Wind Capacity (2009} |

‘2l Transportation & Infrastructure
F = [] Transmission Lines(FEMA) 1993 (1
I © [ MEXRAD RADAR sites i
F + [ClAirports
F A [JRailroads 1
L [ open Street Map

‘2 Geopolitical
I ;! [] @ 110th congressional Districts of
F Country Boundary (i)
= US States |
L O US Counties |

L

Hydrol

] 147 1km
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WENDI Gateway WindGIS

* WIndGIS supports Open Geospatial Consortium
(OGC)Web Map Service (WMS).

* Using OGC-WMS, any client that supports OGC-WMS

can have access to visualizations of the data sets
Included in WindGIS.
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ﬁHomegrown” layers: dGIS

Wind Plants ta |ayers)
RPS

Interconnection standards

= Back;mund Laa Turbine manufacturers Il— i Elevation

i
| b [ Terraserver-u . [ & Elevation 1km (GTOP030) (i)
| b [ Terraserve Net wind \\ [] ES Elevation 1km (SRTM30) |
| I_ [] aPLLa \ [] E Elevation Hillshade 1km [5RTM3I:I]
| F [] Terra ro- [ ES Elevation 90m (SRTM3) |
| U Dem Infrastructure: rst. " -
. . . a nd Cover
- wimaee Transmission lines a2 = ML Landeover (2001)
| B8 & Wing |\/|a . t L Landsat [ ] ES MODIS Landcover (IGBP) .I
| Cnee .jOr alrports Research Maps Bzzgzii::ﬁﬂifﬁmm )
I ||: E“ﬂ RaI|I’OadS p [ E= Global Landcover(2000 "
Insta andcover( )¢ i)
| F J|] Net N EXRAD - E Sx::;et'ltmn G::l::l Mosaic |
| I— -] [ E Globcover 2008 (1)

— Transportation & Infrastructur }_ L el

"] E MODIS Vegetation Continuous Fields
| L3 Electric | [ Matthews Landcover i
| L [ Interconne . PA Renewaﬁle Ene EPA) ! | L [ ] E= Olson Vegetation Iy
| F []Federal Lands i
| b [JindianLands i '
L

I— ] E Average Annual Precipitation (1961-
I ¥ [ | Tornadoes (1950-2004) i 1
"] E Major Landfalling Atlantic Hurricane
[ ] tzzo = Ecoregions of Nn rth America |
[ ] E Bailey Ecoregions (i)

[ ] E Koppen-Geiger Climate Classificatiol

I— [ ] Transmission Lines FEHJ\
[ | NEXRAD RADAR Sites - 0

[ ][] Airports ' i
+4 [ ] Railroads i
[] Open Street Map |

|

| L'y National Wetlands Inventory |

| | [OE available wetiand pata |

| |
|

|

' [] wetland Pu['[guns 0
L[] wetland Scans (i)

T

—I_—I_—I_—I_
T T T
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Using WindGIS to explore installed wind
turbine types

Ay H 7 L ENErgy Gl e e
s GIS querying e e U
enables analysis of

+

large amounts of Query M—%e:z;g.;%ﬁﬁf%m‘
> L% e’é;““'ﬁ ¥ 7{" 1@

data.

Select
—

1§ [ w3 ofoff] [ols]elelid] o

2
B A e o e
- 1 1%
Zand (Type 1}Ac:mna [T\rpeE}‘.l 3'] y oo
% 1% \ ™ Enron (Type 1)
l

pindmatic (Type 1)\,
% '\\ \ __Gamesa Type 3|

2%

Various
8%

Vestas (Type 2)
20%

Types

O e 157N

=]
‘Wind Energy Power Plants

|n-c| Plant Mame st oot | corandet | Pecommisionsd Location Wind_Plants Latitudo| SDE.Wind_Plants.Langltude G:::IEF Units ﬂ

'ﬂumui) caiomia  |x Tohachap! 35 053289 118 268531 2338 |363 |

2 [varous) Gattorna__|x Tenachapt 35 053289 118268831 sase [T [t

Lzlon (Type 3_[AB Tenachapi Caltornia_|x Tonachap 35053289 C118.268631 CETa T

lfT‘rDE 2) Mican (Type 1) s [gar awa x 414098 544 748 2300t
- 2% 5 |Acar lowa x 414598 ai544 s [ [
urdtank {Type 1)~ Mitsubishi (Type 1) & [Asroman repowsr 2003 Gaitoma__[x fonachap 351017 10481 B z_[i.

2% Nordex (Type ].]J NEG Micon (Type 1) 9%
0% 3%

S —
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WENDI Gateway WindGIS
Key Layer: U.S. Wind Plants

EE!E.Eti_DI'Ef'l:ih"ﬂl:aﬁ_.._.._.._.._.._

I -

3 > i

, ) ]

: = |

| B 3

IR

: | _ /’“
i y 4l
i

: »

|

o 101km
L_v |
Wind Energy Power Plants
Save attributes to text file Help for saving file

Rec Plant Name State Ssmlm Cun'::.::ﬂcftlan Decommisioned Location Address C{;:E{c:liy :;IIT:;:; ma:}:’:.:mm Developar Owini

1 |Mlegheny Ridge wind farm Pennsylvania [x Cambria and Blalir Counties B0 40 Gamesa Gamasa Baboock & Brown

2 |Casselman Wind Project Pennsylvania [x Somerset County 34.5 23 GE Energy PFM Energy Iberdrola Renewable

3 |Forward Pennsylvania [x Shade Township Park 29.4 14 Suzion Edizon Mission Group Edison Mission Grou
4 | Green Mountain Wind Farm Pennsylvania |x Somerset County 10.4 8 Nordex Mational Wind Power FPL Enargy A
5 |Hightand Wind Project Pennsylvania X 62.5 25 Mordex EverPower Renewables

(& ) < >
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WENDI Gateway WindGIS

View showing NREL 50-m wind resource, wind plants, and airports

L\
| ——— / e ;':-—-—/i..k
- d v
Xl
igate Quei View Select Measure Print Download — |ongitude, Latitude: -70.66, 43 .65 Scale Factor: 0.00456

s r j '4 Bt 5 ™ BT - Eack tlu .

L P o e + e

e FE sER T AT A Legena

ate | |- AT L Tt ;»K; fe - Selected Features
5 . ¢ L 1% T - J [ Wind Energy Power
) i EAZ i, ¢ & 200w

mote: The latest NREL 80-m wind resource maps \
released earlier in 2010 are not available as
shapefiles for GIS. In fact, for some states, the earlier
50-m maps are not available as shapefiles. This is
unfortunate given the power that GIS can bring to
these very high-res spatial data. Of course, the maps
are available as stand-alone graphics files
wiscoverable through the Metadata Clearinghouse). /

Wind Energy Power Plants s
aaaaaaaa

uuuuu

Rec Stae  |sonvice | Construction |PECOMMisioned

rrrrrrrrrrrrrrrrrrrrrrr

7 Massachusetts X Massachusatts M Jaritime Academy |Buzzards Bay- - Cape Cod Vestas Mazzachusetis Maritime Academy |Mas: ¥
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WENDI Gateway WindGIS

View depicts EPA-tracked renewable energy sites, railroads, and transmission lines near Steel Winds
Wind Farm (8 turbines, 20 MW), developed on the former Bethlehem Steel site in Lackawanna, NY.

AC . /JSBE] \’\/L~

% GIs Data Portal to v _energ

‘?fl Navigate Query View Select Measure Print Download Longitude,Latitude: -78.88, 42.82 Scale Factor: 0.00002
® Zoom-In 5 P R - G % e " ==
& Zoom-Out

&Mmpan
£JZoom-Full

Wind Energy Power Plants
Rec Plant Name State i3 Undex D isi d L ti Address | Latitude | L Roweg Units Turbine, Developer Owner Rowes pess Area |Len
Service | Construction Cap ',' ir f: er Purchaser | Online
1 Steel Winds Wind Farm |New York [x nesar Lackawsnns 42.81724|-78.867542 |20 “\J 3 ipper UPC Wind/BQ Energy |UPC Wind/BQ Energy 2007 0 0
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WENDI Gateway Outreach

* Presentations to utility companies and other interests
* Southern Company, so far, and meetings like this one

*\Website Registration enables users to contribute data,

metadata, and information
*via metadata input form (in beta now)
*WENDI Gateway science team reviews the submission
*upon acceptance, made available through metadata
clearinghouse
registered users can add a comment to any specific information
found in the WENDI gateway, or start a controlled discussion
thread for a specific wind energy-related topic

*Use of main social networking sites

« Keep users informed about new GIS layers and value-added
products

« monitor needs and interests of wind energy stakeholders
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Summary

 The WENDI Gateway — windenergy.ornl.gov

 Archival, discovery, access, integration, and delivery of
wind energy-related data and information; supports
DOE’s Wind & Water Power Program.

* Good place to start for wind energy data and information

« Standards-based, virtual data repository that leverages
emergent and existing data, metadata, data delivery, and
data visualization standards to enable more efficient
research and analysis

* Unique resource for spatial visualization and analysis of
wind energy-related data
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Summary

* Metadata holdings continually increasing; GIS layers
continually being added

* Internet and old-fashioned, in-person outreach ramping
up; asking for suggestions and feedback from
stakeholders, site users, informatics experts, and
potential data contributors.

Contact us:
Dale Kaiser Giri Palanisamy
WENDI Gateway Project Manager WENDI Gateway Information Architect
kaiserdp@ornl.gov palanisamyg@ornl.gov

or: windenergy.ornl.gov/contact

Thank you
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